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Purpose: The aim of this study was to evaluate the feasibility of short hospital stays 
after laparoscopic appendectomy for uncomplicated appendicitis. Materials and 
Methods: The records of 142 patients who underwent laparoscopic appendectomy 
for uncomplicated appendicitis from January 2010 to December 2012 were analyzed 
retrospectively. Patients were allocated to an early (<48 hours) or a late (>48 hours) 
group by postoperative hospital stay. Postoperative complications and readmission 
rates in the two groups were evaluated and compared. Results: Overall mean patient 
age was 50.1 (±16.0) years, and mean hospital stay was 3.8 (±2.8) days. Fifty-four 
patients (group E, 38.0%) were discharged within 48 hours of surgery, and 88 pa-
tients (group L, 62.0%) stayed more than 48 hours. Overall complication rates were 
similar in the two groups (14.8% vs. 21.6%, p=0.318), and wound complications 
(13.0% vs. 12.5%), postoperative bowel obstruction (1.9% vs. 2.3%), and abdominal 
pain (1.9% vs. 3.4%) were not significantly different. Conclusion: Patients that un-
dergo laparoscopic appendectomy due to uncomplicated appendicitis may be safely 
discharged within 48 hours. Further study should be conducted to determine the opti-
mal length of hospital stay after laparoscopic appendectomy to reduce hospital costs.
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INTRODUCTION
Laparoscopic surgery for appendicitis is being widely performed worldwide, and 
is now regarded as the gold standard. Compared with open appendectomy, laparo-
scopic appendectomy has the advantages of less postoperative pain, better cosme-
sis, and shorter hospital stays. Furthermore, laparoscopic surgery probably reduces 
hospital costs by shortening hospital stay and providing early postoperative recov-
ery. Recently, many efforts have been made to reduce hospital costs, and the topic 
of shortening hospital stay after appendectomy has attracted some interest, espe-
cially in the context of one-day surgery,1-4 because hospital stays after appendecto-
my usually exceed 3 days.5-9 The reports issued on this topic have cited hospital 
stays of from 2.2 to 6 days after uncomplicated appendectomy.6-11 
With regard to reducing costs, non-operative management has been tried and re-
ported to be both safe and feasible for uncomplicated appendicitis.12 However, sur-
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length of hospital stay, types of antibiotics used, and the re-
lation between complication occurrence and duration of an-
tibiotic use. Statistical analysis was performed using the 
chi-square test, the t-test, and the Mann-Whitney U test in 
SPSS ver. 20 (SPSS Inc., Chicago, IL, USA). Statistical 
significance was accepted for p-values <0.05. Continuous 
variables are presented as means (±standard deviations) or 
as medians and interquartile ranges.
This study was approved by the Severance Hospital Insti-
tutional Review Board (Institutional Review Board approv-
al no. 4-2013-0785).
 
RESULTS
 
Characteristics of the study subjects  
One hundred and forty two patients were included in this 
study. Mean study subject age was 50.1 years (±16.0) and 
there were 72 men (50.7%). Overall mean hospital stay was 
3.8 days (±2.8), and overall time elapsed from entering the 
emergency room to surgery was 479.5 minutes (353.0‒ 
708.0). Fifty-four patients (38.0%) were discharged within 
48 hours (the E group), and 88 stayed more than 48 hours 
(the L group). Patient baseline characteristics are summarized 
in Table 1. Times to diet and duration of antibiotic use after 
surgery were significantly different in the two groups (one 
vs. two days, and two vs. four days, respectively; p<0.001 for 
both).
Patients outcomes according to hospital stay
Complication rates were similar in the two study groups (p= 
0.318), and no intergroup difference was found with respect 
to complications; that is, wound complications, obstruction, 
gical intervention remains the treatment standard. 
The aim of this study was to evaluate the feasibility of 
short hospital stays after laparoscopic appendectomy for 
uncomplicated appendicitis.
MATERIALS AND METHODS
The medical records of patients who underwent laparo-
scopic appendectomy for uncomplicated appendicitis from 
January 2010 to December 2012 at Severance Hospital 
were reviewed retrospectively. In total, 538 patients were 
diagnosed as having appendicitis and all underwent appen-
dectomy during the study period. Laparoscopic appendec-
tomy was performed in 362 patients and open appendecto-
my in 43. Uncomplicated appendicitis was defined as an 
acutely inflamed appendix with no evidence of perforation 
or generalized peritonitis by computed tomography or based 
on operative findings. All patients were admitted through 
an emergency room, and received surgical treatment and 
post-operative management based on physician’s discretion. 
Only patients aged >18 years were included, and patients 
with a peri-appendiceal abscess or perforation or drain inser-
tion were excluded (Fig. 1). After applying these criteria, 142 
patients were enrolled and allocated to one of two groups ac-
cording the duration of postoperative hospital stay; that is, to 
an early group (group E, <48 hours, n=54) or to a late group 
(group L, >48 hours, n=88). The discharge criteria used were 
as follows; 1) tympanic temperature <38.3°C, 2) a visual an-
alogue scale (VAS) pain score of <4, 3) no aggravated phys-
ical signs, and 4) toleration of diet (>50%). However, these 
discharge criteria were not applied to all patients, because 
of primary physician’s or patient’s preference. Patient medi-
cal records were reviewed, and baseline characteristics, hos-
pital stays, types and durations of antibiotics used, and post-
operative complications, such as wound complications, 
intra-abdominal abscess development, urinary retention, 
pneumonia, postoperative bowel obstruction, abdominal 
pain, and readmission rate, were collated. Wound complica-
tions were defined as postoperative wound problems, in-
cluding seroma and infection. Wound seroma and infection 
were not differentiated because of a lack of records. Postop-
erative bowel obstruction was the presence of gastrointesti-
nal symptoms, such as nausea, vomiting, and abdominal pain 
with a VAS score of >5 on postoperative day 2 or more. Ab-
dominal pain was defined as intolerable pain at time of dis-
charge. Complication rates were analyzed according to the Fig. 1. Patient flow diagram.
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stays than open surgery. The selective application of outpa-
tient laparoscopic cholecystectomy was advocated as early 
as 1990,11 and has now become a recognized postoperative 
strategy after cholecystectomy.12-14 Furthermore, an outpa-
tient approach has been suggested after laparoscopic adre-
nalectomy and laparoscopic splenectomy.15,16 
However, no standards have been issued regarding the du-
ration of hospitalization or antibiotic usage after laparoscop-
ic appendectomy for uncomplicated appendicitis, probably 
because appendicitis is an acute inflammatory infectious dis-
ease, therefore, postoperative complications and recovery 
are largely dependent on underlying patient condition. Fur-
thermore, hospital stay after laparoscopic appendectomy 
varies by country, surgeon’s preference, and culture. In Ko-
rea, postoperative hospital stays after appendectomy for un-
complicated appendicitis range from 3.6 to 6.06 days6-9 and 
from 2.2 to 3 days in other countries.11,12 These longer hos-
pital stays in Korea probably reflect a generous national 
public medical insurance system. 
postoperative abdominal pain, pneumonia, intra-abdominal 
abscess, urinary retention, or re-admission (p=0.936, p= 
1.000, p=1.000, p=1.000, p=0.288, and p=0.525) (Table 2).  
Relationships between duration of antibiotic use and com-
plications showed that 126 patients (88.7%) received 2nd 
generation cephalosporin, 3 (2.1%) received a combination 
of 3rd generation cephalosporin, aminoglycosides, and met-
ronidazole, 5 (3.5%) received a combination of 3rd genera-
tion cephalosporin, and metronidazole (3.5%), and 6 (4.2%) 
received tazobactam+piperacillin (4.2%). When patients with 
or without complication were compared, mean durations of 
antibiotics use were 3.2±2.4 and 3.9±2.9 days, respectively, 
being not significantly different (p=0.133) (Table 3). 
DISCUSSION
It is widely known that laparoscopic surgery results in less 
postoperative pain, earlier recovery, and shorter hospital 
Table 1. Characteristics of the Enrolled Patients
Characteristics Early discharge (n=54) Late discharge (n=88) p value
Age (yrs) 50.3±15.6 49.9±16.4 0.916
BMI (kg/m2)   23.9 (22.5‒25.3)   23.4 (20.7‒25.4) 0.311
ASA score         2 (1‒2)         1 (1‒2) 0.836
Time for diet (day)         1 (1‒1)         2 (1‒2) <0.0001
Time [from ER to OR] (min) 486.5 (358.5‒689.0) 478.0 (346.5‒726.0) 0.681
Duration of antibiotics use (day)         2 (2‒3)         4 (3‒4) <0.0001
BMI, body mass index; ASA, American Society of Anesthesiology; ER, emergency room; OR, operating room.
p values were calculated using the Student’s t-test.
Table 2. Complications after Laparoscopic Appendectomy
Early discharge (n=54) Late discharge (n=88) p value
All complications 8 (14.8%) 19 (21.6%)   0.318*
Wound complication 7 (13.0%) 11 (12.5%)   0.936*
Post op. obstruction 1 (1.9%) 2 (2.3%) 1.000
Abdominal pain 1 (1.9%) 3 (3.4%) 1.000
Intra-abdominal abscess 0 1 (1.9%) 1.000
Urinary retention 0 3 (3.4%) 0.288
Pneumonia 0 1 (1.9%) 1.000
Re-admission (within 30 days) 0 2 (2.3%) 0.525
p values were calculated using Fisher’s exact test except those marked *.
*Calculated using the chi-square test.
Table 3. Relation between Complications and Antibiotics Use
Non-complication Complication p value
Duration of antibiotics use (day) 3.2±2.4 3.9±2.9  0.133*
Oral antibiotics prescription 37 (32.2%) 10 (37%) 0.654†
Total patients 115 27
*Calculated using the Mann-Whitney U test.
†Calculated using Fisher’s exact test.
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significant difference was observed between patients pre-
scribed or not prescribed oral antibiotics with respect to 
complication rate (p=0.654), suggesting that long-term anti-
biotic treatment might be unnecessary in preventing post-
operative complications. 
A major limitation of this study is that it was performed 
retrospectively without randomization. Therefore, our re-
sults are prone to selection bias, particularly regarding dis-
charge. In particular, the initiation of diet was subject to sur-
geons’ preference, and because of a lack of consensus, not 
all patients were provided an early diet. In addition, dis-
charge times were depended on patients’ and surgeons’ pref-
erences despite meeting discharge criteria. 
In conclusion, the present study suggests that discharge 
within 48 hours of laparoscopic appendectomy for uncom-
plicated appendicitis is probably safe and feasible, and does 
not increase complications. Further studies should be un-
dertaken to determine optimal hospital stay after laparo-
scopic appendectomy for uncomplicated appendicitis with 
the objective of reducing treatment costs.
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